Three quassinoids, iandonosides A and B and iandonone, were isolated from the root of Eurycoma harmandiana, along with five known quassinoids, casteloside B, 13 b, 21-dihydroeurycomanone, chaparrinone, glaucarubolone and ailanquassin B as well as the coumarin, scopoletin. The structural elucidations were based on analyses of spectroscopic data. #
Introduction
Eurycoma harmandiana Pierre is a small Simaroubaceous plant (Thai name: Ian-don) distributed in the border regions between Thailand and Laos. In a previous paper (Kanchanapoom et al., 2001) , we reported the isolation and structural elucidation of canthin-6-one and b-carboline alkaloids. Further investigation of the root of the same plant afforded nine compounds (1-9), which included three new unusual 15a-OH quassinoids (2, 3, 5) together with five known quassinoids (1, 4, (6) (7) (8) and one known coumarin (9). The present paper deals with the structural determination of these compounds.
Results and discussion
From the ethanolic extract of the roots of E. harmandiana, nine compounds (1-9) were isolated. Five were identified as known quassinoids; casteloside B (1) (Chaudhuri and Kubo, 1992) , l3b,21-dihydroeurycomanone (4) (Morita et al., 1990) , chaparrinone (6), glaucarubolone (7) (Chaudhuri and Kubo, 1992) and ailanquassin B (8) (Aono et al., 1994) together with one known coumarin, scopoletin (9) by physical data and spectroscopic evidence.
Iandonoside A was obtained as an amorphous powder and determined as C 26 H 38 O 13 by HR-FAB mass spectrometry. The 13 C NMR spectrum revealed the presence of one b-glucopyranosyl unit together with 20 carbon signals for the aglycone, which suggested a C 20 quassinoid skeleton. DEPT experiments indicated the presence of three methyls, two methylenes, 10 methines, as well as five quaternary carbons in the aglycone moiety. The signals at 72.3 (C-20) and 110.9 (C-11) in the 13 C NMR spectrum were characteristic of an 11b,20-hemiketal moiety. Comparison of the 1 H and 13 C NMR spectral data of 2 with those of 1 revealed the same relative arrangement of carbons and protons in rings A and B. The chemical shifts of rings C and D suggested differences in the relative configuration of hydroxyl group at C-15. The complete assignments were established by using HSQC, NOESY, difference NOE spectral experiments (Fig. 1 ) and the coupling constants in the 1 H NMR spectrum (Table 1) obtained by irradiation of the signal at H-15 which exhibited the NOE enhancements at H-14 and Me-21 but no enhancement at H-9 ( 3.53). Consequently, the structure of 2 was elucidated as shown. Iandonoside B (3) was obtained as an amorphous powder and determined as C 26 H 38 O 14 by HR-FAB mass spectrometry. Inspection of the 13 C NMR spectrum showed the presence of one b-glucopyranosyl unit and 20 carbon signals for the aglycone, which indicated it to be a C 20 quassinoid glucoside. On enzymatic hydrolysis with crude hesperidinase (Kohda and Tanaka, 1975) , 3 gave the new aglycone, named iandonol (3a). On going from 3 to 3a, the chemical shifts were changed for C-2, C-1 and C-3 by +11.2, À1.3 and À2.3 ppm, respectively. This confirmed the location of the glucopyranosyl moiety on C-2. The 1 H and 13 C NMR spectral data were similar with those of 2. However, the signal for H-14 was absent as well as the signal for H-15 ( 4.73) appeared as singlet. In addition, the carbon signals for C-l4, C-13 and C-15 showed different chemical shifts at 76.6, 41.4 and 76.1 (Table 2) , respectively, indicating the replacement of a proton (H-14) by a hydroxyl group. The relative configurations were confirmed by using the coupling constants in the 1 H NMR spectrum (Table 1 ), NOESY and difference NOE spectral experiments (Fig. 1) . On irradiation of the signal at 2.95 (H-13), the intensity of H-20 ( 4.53) was enhanced, and irradiation of the H-15 signal ( 4.73) caused as determined increase in the NOE enhancement at Me-21 only ( 1.45). Upon irridiation of the H-9 signal ( 3.88), NOE enhancement was observed for the H-5 a signal ( 2.76) but not for either the H-12 ( 4.17) or H-15 ( 4.73) signals. Thus, the stereochemistry of the hydroxyl groups at C-12 and C-15 were assigned as a, a-configurations, and the also Me-21 has an a-configuration. On the basis of these spectral data, the structure of 3 was determined as the 14b-hydroxy analogue of iandonoside A.
Iandonone (5) was obtained as an amorphous powder, with a molecular formula of C 20 H 24 O 9 by HR-FAB mass spectrometry. The 13 C NMR spectrum revealed the presence of 20 carbons, including a -lactone carbonyl ( 171.9), an a,b-unsaturated ketone carbonyl carbon ( 197.4) and two olefinic carbons ( 126.2 and 162.2) indicative of a C 20 quassinoid skeleton. Iandonone showed the same chemical shifts for rings B, C and D with those of 3, and the chemical shifts of ring A were in full agreement with those of 4. The stereochemistry of three hydroxyl groups at C-1, C-12 and C-15 were also confirmed by using NOESY difference NOE experiments (Fig. 1) and the coupling constants in the 1 H NMR spectrum (Table 1) , led to deduce as b,a,aconfigurations, respectively. Therefore, the structure of 5 was elucidated as shown.
Experimental

General
NMR spectra were recorded in C 5 D 5 N using a JEOL JNM A-400 spectrometer (400 MHz for 1 H NMR and 
Plant material
The root of Eurycoma harmandiana was collected in May 1998 from Nong Khai Province, north-eastern Thailand. The identification of the plant was confirmed by Professor Vichiara Jirawongse, Department of Pharmaceutical Botany and Pharmacognosy, Faculty of Pharmaceutical Sciences, Khon Kaen University. A voucher sample (KKU-0017) is kept in the Herbarium of the Faculty of Pharmaceutical Sciences, Khon Kaen University, Thailand. 
